The product of human T-cell 
Human T-cell lymphotropic virus type 1 (HTLV-I) has been implicated as a causative agent of adult T-cell leukemia/lymphoma (ATL) and a severely incapacitating neurological disease called tropical spastic paraparesis/HTLV-I-associated myelopathy (TSP/HAM) in 0.2 to 5 of every 100 infected subjects (Kaplan et al. 1990 ). HTLV-I infection is lifelong, and the virus may be transmitted by breastfeeding at birth, or through sexual contacts or blood transfusions later in life (Manns et al. 1992 (Manns et al. , 1999 . Brazil is considered to be an endemic area for HTLV-I, with infections ranging from 0.5% in the South to 1.5% in the Northeast (Segurado et al. 1997 , Galvão-Castro et al. 1997 . HTLV-I-associated illnesses, such as TSP/HAM and ATL, have been described in different areas of the country (Castro et al. 1989 , de Oliveira et al. 1990 , Araujo et al. 1998 .
Molecular variability studies of the virus full genomes obtained from different geographical locations indicated that HTLV-1 isolates have very low variable genomes (0.5 to 3%) (Gessain et al. 1992 , Nerurkar et al. 1993 ). Despite these highly conserved genomes, HTLV-I viruses are phylogenetically classified into three major lineages: Melanesian, Central African, and Cosmopolitan. The Cosmopolitan group is further subdivided into four subgroups: Transcontinental (A), Japanese (B), West African (C), and North African (D), on the basis of variations in the long terminal repeat (LTR). In Brazil, only a few studies have been done on HTLV-I diversity, usually using LTR sequencing data for subtyping (Segurado et al. 2002) .
It has been suggested that molecular mimicry mechanism between immunodominant epitopes of tax and neuronal heterogeneous nuclear ribonucleoprotein A1 (hnRNP A1) may drive the TSP/HAM pathogenesis (Levin et al. 2002) . Therefore, existence of such mechanism may help the virus to evade the host defense and allow it to establish itself and be maintained as a persistent infection. Two substrains of HTLV-I, tax A and tax B, have been previously described (Furukawa et al. 2000) , based on four characteristic mutations at specific positions in the tax gene. These mutations have been shown to differentiate tax A from the prototypic strain ATK. This classification may have clinical importance since the tax A substrain was found in higher frequency among TSP/HAM (84%) patients compared to 28% of HTLV-I-asymptomatic carriers in Kagoshima, Japan. Thus, individuals with a combination of high HTLV-I proviral DNA load, absence of HLA-A*02, and the presence of tax A, possess a 2.5-fold higher risk for development of TSP/HAM (Furukawa et al. 2000) . In this study, we performed an analysis on some Brazilian isolates obtained from HTLV-I-infected subjects to determine whether they contained these substrain-distinct mutations.
MATERIALS AND METHODS
The study included blood samples from 28 adult asymptomatic HTLV carriers and 48 TSP/HAM cases from the HTLV out-patients clinic at the Institute of Infectious Diseases "Emílio Ribas" and at the Hospital das Clínicas, Medical School, University of São Paulo. There were 35 males and 35 females with median age of 42 years old ranging from 18-70 years of age. The diagnostic criteria for TSP/HAM was based on the World Health Organization (WHO) diagnostic criteria (Osame 1990 ). HTLV-I infection was confirmed by Western-Blotting (HTLV-I WB, Genelabs, Singapore), and/or polymerase chain reaction (PCR). All subjects were informed and consented to the study, and an approval was provided by the institutional ethical research board.
Peripheral blood was collected using EDTA anticoagulant and peripheral blood mononuclear cells (PBMCs) were separated by ficoll-hypaque centrifugation. DNA was extracted from one million PBMCs using a commercial kit (GFX, Pharmacia, Uppsala, Sweden). The extracted DNA was used as a template to amplify the whole tax gene by nested PCR fashion using primers and methods described elsewhere (Furukawa et al. 2000) . The restriction of fragment length polymorphism (RFLP) by ACCII restriction enzyme was used to distinguish tax A from tax B substrain. The presence of cleavage among the tax B, relative to ATK strain, indicates a mutation site.
Both complementary strands of the tax gene were directly sequenced from nine TSP/HAM patients and five asymptomatic HTLV-I carriers using internal primers, fluorescent dye terminators, and Taq polymerase on an automated sequencer (ABI 377, Applied Biosystems, Foster city, CA, US). Sequences were aligned with reference sequences using the program Clustal X. The alignment was optimized and translated into amino acid with the BioEdit software.
RESULTS
The transmission history. Eleven subjects had acquired their HTLV-I infection through intravenous drug use and 65 were infected through heterosexual contact or breast-feeding. Nine patients were co-infected with HIV-1 and 13 with hepatitis C virus and none was Asiatic origin.
Using RFLP analysis with AcII restriction site, we determined that all the samples (48 TSP/HAM patients and 28 healthy HTLV-I carriers) belonged to the tax A substrain. Furthermore, the nucleotide and amino acid sequences from the tax region of 14 subjects (nine TSP/HAM cases and five asymptomatic healthy HTLV-I-carriers) showed patterns of mutation consistent with tax A as depicted in the Table. The Table also showed two additional nucleotide substitutions at position 7401 and 7914 in 87.5% of our subjects. Only two mutation points were observed in the entire tax gene sequence, which were cleaved by the AcII restriction enzyme. All samples showed highly conserved nucleotide sequences over the entire tax gene, and only two cleavage ACII restriction sites were found.
DISCUSSION
These findings are in accordance with a larger sampling from several areas from Brazil (Kashima et al. 2004) , where only sequences with high homology (99%) to the ATK reference strain were observed. It has been shown, TABLE Sequence similarity and variability among human T cell lymphotropic virus type 1 (HTLV-I) samples from different sources. A summary of proviral DNA sequence analysis over the whole tax region for nine tropical spastic paraparesis/HTLV-I associated myelopathy patients and five HTLV-I-infected asymptomatic subjects compared with ATK prototypic strain and consensus sequences of tax A and tax B from previously published data (Furukawa et al. 2000) . Shadowed nucleotides indicate difference from ATK strain. The positional nomenclature of the tax region corresponds to sequence alignment with ATK strain Tax gene   7401  7914  7920  7982  8231 Isolates TSP165  T  C  T  T  A  A  TSP168  T  C  T  T  A  A  TSP23  T  C  T  T  A  A  TSP33  T  C  T  T  A  A  TSP124  T  C  T  T  A  A  TSP126  C  T  T  T  A  A  TSP262D  T  C  T  T  A  A  TSP261  T  C  T  T  A  A  TSP318B  C  T  T  T  A  A   AS174E  T  C  T  T  A  A  AS230B  T  C  T  T  A  A  AS257  T  C  T  T  A  A  AS368  T  C  T  T  A  A  AS232D  T  C  T  T  A  A using RFLP on samples from the LTR region, that the majority of patients from São Paulo belonged to the Cosmopolitan A subtype, although other LTR subtypes are also present in this population (Yamashita et al. 1999 , Segurado et al. 2002 . The mere detection of tax sub-strain A in our cohort and the high prevalence of viral infection among the African descendents in the North and Northeast of the country (Bendelt et al. 2001 , Alcantara et al. 2003 , Laurentino et al. 2005 ) support the hypothesis that the Brazilian isolates originated from African origin. Moreover, detection of tax sub-strain A among some of our subjects that considered to be descendents of native Asian population from Japan indicates that these individuals or their relatives came from areas where this sub-strain predominates in Japan.
Finally, we found no association between tax diversity and HTLV-I disease progression, as observed in Japan (Furukawa et al. 2000) . It is possible that our small sample size had no power to detect additional mutation point over the entire tax gene. However, it is more feasible to consider TSP/HAM as an immune mediated illness associated with some HLA typing susceptibility and high viral load at the beginning of the symptoms. These findings may help to understand the HTLV-I diversity in Brazil and for vaccine development since tax region is crucial in the virus life cycle and pathogenesis.
